How curcumin affords effective protection against amyloid fibrillation in insulin.
Since the formation of amyloid structures from proteins was recognized in numerous diseases, many efforts have been devoted to the task of finding effective anti-amyloidogenic compounds. In a number of these investigations, the existence of "generic" compounds is implicitly acknowledged. Curcumin seems to be one of these compounds, possessing key structural components effective toward fibrillation prevention, and its anti-amyloidogenic property has been reported for a number of model and disease-related proteins such as lysozyme and alpha-synuclein. In this study, insulin amyloid formation has been shown to be effectively influenced by micromolar concentrations of curcumin. Under amyloidogenic conditions (pH 2.5 and 37 °C), the compound was observed to inhibit fibril formation of insulin in a dose-dependent manner. Moreover, addition of curcumin to the protein incubated under such conditions at different time points resulted in reduced amounts of final fibrils. Disaggregation of pre-formed fibrils was also observed upon addition of curcumin, as well as reduction in final fibril amounts after seeding. Overall, this compound appears to be able to interact with native, intermediate and fibrillar forms. Docking experiments suggest a potential interacting site with the B-chain of insulin, as well as the possibility for beta-sheet breaker activity.